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(54) IMAGE DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the 
degradation of image such as motion blur and so 
forth by restricting a display holding period as to an 
image display light to be converted to a fixed period ;L 
in one field period of an image signal in 
synchronization with the vertical synchrinization of 
the image signal. 

SOLUTION: When a driving circuit 4 outputs a 
driving signal to a display element 2, the 
transmissivity of the display element 2 is changed 
according to the image signal by the driving signal. 
Moreover, a pulse generating circuit 5 generates 
shutter control pulses synchronized with the vertical 
synchrinization of the image signal by an inputted 

synchronizing signal to output them to a shutter 3, which controls the 
transmission of a display light by the shutter control pulses from the pulse 
generating circuit 5. Thus, an image display light to be displayed to an observer is 
restricted only in times of 50% or 25% of later halves in respective field periods T 
by using the shutter control pulses. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The image display characterized by having a limit means to restrict a 
fixed conversion means to change an electric picture signal into image display light 
while carrying out display maintenance period continuation, and said display 
maintenance period to a fixed period within 1 field period of a picture signal for the 
conversion actuation to display light from an electrical signal synchronizing with 
the vertical synchronization of a picture signal. 

[Claim 2] Said fixed period is an image display according to claim 1 characterized 
by being prepared within the period of the second half within 1 field period of a 
picture signal. 

[Claim 3] Said limit means is an image display according to claim 1 or 2 
characterized by being the shutter formed on the optical path which results in a 
view ** person from the light source of image display light. 
[Claim 4] Said limit means is an image display according to claim 1 or 2 
characterized by being the luminescence control means which restricts the 
luminescence period of the light source to a fixed period within 1 field period of a 
picture signal synchronizing with the vertical synchronization of a picture signal. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with an image display and 
relates to the image display which has electric-light transfer characteristic of hold 
molds, such as a TFT (thin film transistor) mold liquid crystal display, especially. 
[0002] [Outline of invention] this invention improves image-quality degradation of 
the motion dotage produced in case a dynamic image is displayed on an image 
display by restricting the light of the image with which the brightness of the image 
displayed is displayed using a shutter etc. in the image display (a hold mold display 
is called hereafter.) kept almost constant to a fixed period within 1 field period 
over 1 field period of a picture signal. 
[0003] 

[Description of the Prior Art] the conventional cathode-ray tube (CRT is called 
hereafter.) as an image display for recent years and television --in addition, the 
image display using new display devices, such as liquid crystal, is spreading. 
However, since these new display devices have the different electric- light transfer 
characteristic from CRT, they have a different image quality degradation factor. 
[0004] For example, the brightness of the image with which current and the 
mainstream TFT mold liquid crystal display as a liquid crystal display for television 
are displayed is kept theoretic almost constant over 1 field period of a picture 
signal. For the property of such a hold mold, it moves, in case an animation is 
displayed, and new image quality degradation of dotage etc. is produced. 
[0005] Although degradation of this image quality is quite big, since a liquid crystal 
display technique is still in the development way, it hides in the technical problem 
about more fundamental display properties, such as the number of pixels, 
brightness, and directivity, and the improvement approach of degradation of image 
quality is not fully considered by the present condition current. 
[0006] Although a large number [ the explanatory reference about a liquid crystal 
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display ], there are "if it is cost and image quality, a CRT method and a liquid 
crystal method are risked on thinness and possibilities for the time being", the 
Nikkei electronics, No.647, and pp.90 -93 (1995. 10.23), for example. 
[0007] The tooth -back projection mold television receiver indicated by this 
reference takes the structure which has arranged the display for projection behind 
a screen. The projection light from a display is seen through a screen. It is the 
CRT method which used CRT for the projection display, and the thing using a 
liquid crystal panel is a liquid crystal method. 

[0008] The CRT method excels the liquid crystal method in cost and image quality, 
and is esteemed. Moreover, a liquid crystal method is thin, and is light, and there is 
little CHIRATSUKI of a screen compared with a CRT method. Furthermore, there 
are an amorphous silicon TFT-liquid-crystal panel and a polycrystal Si panel in a 
liquid crystal panel, and the polycrystal Si panel is advantageous to brightness and 
the improvement in resolution. 
[0009] 

[Problem(s) to be Solved by the Invention] Thus, since the brightness of the image 
displayed used the hold mold display kept almost constant over 1 field period of a 
picture signal, it moved, when displaying an animation and new image quality 
degradation of dotage etc. had been produced. 

[0010] The purpose of this invention is to offer the image display of the hold mold 
which can improve image quality degradation of the motion dotage produced in 
case an animation is displayed. 
[0011] 

[Means for Solving the Problem] The following means were used for this invention 
in order to solve said technical problem. It carries out that it is equipped with a 
limit means restrict a fixed conversion means change an electric picture signal into 
image display light while carrying out display maintenance period continuation, and 
said display maintenance period to a fixed period within 1 field period of a picture 
signal synchronizing with the vertical synchronization of a picture signal for the 
conversion actuation to display light from the electrical signal by change of other 
permeability or a reflection factor etc. although invention of claim 1 is based on 
direct luminescence as a summary. 

[0012] According to this invention, since a conversion means restricts said fixed 
display maintenance period about the image display light from which a limit means 
is changed by the conversion means in changing an electric picture signal into 
image display light, carrying out display maintenance period continuation to a fixed 
period within 1 field period of a picture signal for the conversion actuation to 
display light from an electrical signal synchronizing with the vertical 
synchronization of a picture signal, only the image -display light about said fixed 
period is obtained. 
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[0013] That is, since the time breadth of the impulse response of image display 
light decreases, image quality degradation of the motion dotage produced in case 
an animation is displayed is improvable. 

[0014] Invention of claim 2 makes it a summary to establish said fixed period 
within the period of the second half within 1 field period of a picture signal. 
[0015] According to this invention, the image quality of the hold mold display 
actually used is further improved by establishing said fixed period within the period 
of the second half within 1 field period of a picture signal. 

[0016] Invention of claim 3 makes it a summary to have made said limit means into 
the shutter formed on the optical path which results in a view ** person from the 
light source of image display light. 

[0017] Invention of claim 4 makes it a summary to have made said limit means into 
the luminescence control means which restricts the luminescence period of the 
light source to a fixed period within 1 field period of a picture signal synchronizing 
with the vertical synchronization of a picture signal. 

[0018] According to this invention, since a limit means restricts the luminescence 
period of the light source to a fixed period within 1 field period of a picture signal 
synchronizing with the vertical synchronization of a picture signal, the display 
maintenance period in a conversion means turns into said fixed period, and only 
the image display light about said fixed period is obtained. 

[0019] That is, since the time breadth of the impulse response of image display 
light decreases, image quality degradation of the motion dotage produced in case 
an animation is displayed is improvable. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of the 
image display of this invention is explained with reference to a drawing. 
[0021] <Gestalt 1 of operation> drawing 1 is the block diagram showing the direct 
viewing type display of the transparency mold which is the gestalt 1 of 
implementation of the image display of this invention. 

[0022] The direct viewing type display shown in drawing 1 is equipped with the 
display device 2 of the light source lamp 1 which continues emitting light by fixed 
brightness, and the transparency mold from which permeability changes according 
to a driving signal, a shutter 3, the drive circuit 4, and a pulse generating circuit 5. 
[0023] Said display device 2 is the liquid crystal of a TFT mold etc., an electric 
picture signal is changed into image display light, carrying out display period 
continuation, and transparency actuation of the light from the light source lamp 1 
is prepared [ fixed ] between the light source lamp 1 and a view ** person. 
[0024] With the picture signal and synchronizing signal which are an input signal of 
this display, the drive circuit 4 generates the driving signal for driving a display 
device 2, and outputs that driving signal to a display device 2. 
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[0025] According to a picture signal, the permeability of a display device 2 is 
changed with a driving signal, and the image is displayed by modulating the light 
from the light source lamp 1. 

[0026] A shutter 3 makes transparency of display light turn on / turn off. As a 
shutter 3, although it is not suitable for a gradation display required for a television 
display for example, polymer distribution liquid crystal, a ferroelectric liquid crystal, 
etc. which can turn on / turn off transparency of light at a high speed can be 
used. 

[0027] A pulse generating circuit 5 generates the shutter control pulse which 
synchronized with the vertical synchronization of the inputted synchronizing signal, 
and controls transparency of the display light in a shutter 3 by the shutter control 
pulse. Consequently, the image display light displayed on a view ** person will 
receive a modulation also with the shutter 3 besides a display device 2. 
[0028] In addition, in drawing 1 , although the shutter 3 is arranged between the 
display device 2 and the view ** person, it may be arranged anywhere in the 
optical path which results in a view ** person from the light source lamp 1. For 
example, shutter 3' may be arranged between the location 1 shown by the dotted 
line of drawing 1 , i.e., a light source lamp, and a display device 2. 
[0029] Drawing 2 is drawing showing the wave-like example of the shutter control 
pulse of drawing 1 . The signal of the drawing 2 top is a VD (vertical 
synchronization) signal. In drawing 2 , the period from the time of day t1 of a 
Vertical Synchronizing signal to time of day t3 and the period from time of day t3 
to time of day t5 are 1 field periods T of a television picture signal. 
[0030] A lower signal is the shutter control pulse which synchronized with the 
Vertical Synchronizing signal. The timing of the ON/OFF of a shutter control pulse 
shown in drawing 2 corresponds to the timing of ON/OFF of the light transmission 
in a shutter 3. 

[0031] In a shutter control pulse, the numerical aperture (rate of time amount 
which makes the light within 1 field period T penetrate) of a shutter 3 of the 
pulse-on wave (part shown as the continuous line) corresponding to the time 
amount from time of day t2 to time of day t3 is 50% of wave. The pulse -on wave 
corresponding to the time amount from time of day t6 (the alternate long and 
short dash line showed starting part) to time of day t3 is a wave whose numerical 
aperture of a shutter 3 is 25%. 

[0032] Moreover, the pulse -on wave corresponding to the time amount from time 
of day t4 to time of day t5 is a wave whose numerical aperture of a shutter 3 is 
50%. The pulse -on wave corresponding to the time amount from time of day t7 to 
time of day t5 is a wave whose numerical aperture of a shutter 3 is 25%. 
[0033] By using these shutter control pulses, as for the image display light 
displayed on a view ** person in the direct viewing type display shown in drawing 
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1 , each field is restrictedonly to 50% thru/or 25% of time amount of the second 
half within the field period T. 

[0034] Next, image quality degradation of a hold mold display and the principle of 
an improvement of the image quality in this invention are explained using drawing 7 
from drawing 3 . 

[0035] Drawing 3 (a) is drawing showing the example of the time response of the 
display light of the CRT display from the former. Drawing 3 (b) is drawing showing 
the example of the time response of the display light in the hold mold display 
which used the TFT mold liquid crystal from the former etc. The response of one 
certain screen pixel is shown in drawing 3 (a) and drawing 3 (b), and the response 
for the 2-3 field is shown in time. 

[0036] In drawing 3 , 1 field eye F1 assumes from the left the picture signal 
inputted into the image display to be a signal corresponding to [ eye / F2 / low 
brightness and / 2 field ] inside brightness in high brightness and 3 field eye F3. 
The axis of ordinate L of drawing 3 and L' are the brightness of a momentary light. 
Although the physical semantics of brightness L and L' is the same, the scale is 
not necessarily the same. 

[0037] The part shown in drawing 3 (a) as the continuous line is the response of 
CRT which performs ideal actuation. In CRT, in order to scan an electron beam, 
each pixel emits light momentarily only once in the 1 field. That is, display light is 
impulse-like. 

[0038] In actual CRT, luminescence is decreased a little gently like the dotted line 
of drawing 3 (a) for the afterglow of a fluorescent substance. However, it can be 
considered that the afterglow time amount of the fluorescent substance used as 
an object for television is short enough compared with 1 field period (16.7msec), 
and is carrying out in general impulse-luminescence. That is, it can be considered 
mostly that the impulse response of the image display light to the image input 
signal of a CRT display is an impulse. 

[0039] On the other hand, a hold mold display shows a response like drawing 3 (b) 
to the same picture signal. That is, if the display device itself has a memory 
function and image information is inputted, the information will be held in 1 field 
period. 

[0040] By the display device of a transparency mold, to a certain pixel, the same 
permeability is maintained during the 1 field, and the brightness of display light 
shows phase -like change like the continuous line of drawing 3 (b). The response of 
the shape of such a phase is called a step mold. This is a case with the ideal 
property of a component. In this case, the impulse response of a display serves as 
a rectangle. 

[0041] With actual components, such as TFT mold liquid crystal, since the time 
constant for carrying out the charge and discharge of the signal exists, generally 
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change of the shape of an exponential curve like the dotted line of drawing 3 (b) is 
shown. Below, such a response is called a characteristic mold. A hold mold is 
considered as the generic name containing a step mold and a characteristic mold. 
[0042] In addition, although some are announced also about the example of a 
characteristic mold, they are M.Hach, et.al., "Analysis of Transient Optical 
Response of Active Matrix Liquid Crystai Displays", and AMLCD, for example. 
Conference 1994. It is indicated. 

[0043] Drawing 4 carries out the Fourier transform of the impulse response of the 
impulse mold of drawing 3 , and a step mold, and expresses the time amount 
frequency characteristics of each display. As known well, the property of an 
impulse mold is a flat. 

[0044] On the other hand, a step mold has the property of the low pass mold 
shown by sin(pif/60)/(pif/60). Here, f is temporal modulation. For this low pass 
type of property, in case an animation is displayed, it will move by the step mold, 
and dotage will be produced. 

[0045] Drawing 5 shows the frequency spectrum between space-time at the time 
of displaying the image which carries out parallel translation at uniform velocity 
horizontally on an image display with the property of a step mold. The actual 
television picture includes various motions including deformation, zooming, 
rotation, etc. 

[0046] However, if its attention is paid to some local screens at the period when 1 
field period extent is short, it can be considered that the parallel displacement is 
carried out mostly in many cases. The axis of abscissa of drawing 5 is temporal 
modulation f, and an axis of ordinate is the level spatial frequency mu. The 
spectrum of an image when the body is carrying out the parallel displacement 
horizontally exists only on Vxmicro/microsecond+f / straight line of 60= 0. The 
spectrum of this image is indicated by well work "multi -dimension signal 
processing of TV image", Nikkan Kogyo Shimbun, and p.22, for example. Here, Vx 
is the horizontal passing speed expressed with the number of pixels per 1 field. 
The slope of a line which shows a spectrum's existence location becomes near 
horizontally, so that horizontal passing speed is quick, as shown in drawing 5 . 
Here, an example in case the horizontal passing speed Vx is -1, and an example in 
case the horizontal passing speed Vx is -2 are shown. 

[0047] Moreover, mus is the spatial sampling frequency of a pixel and is expressed 
with the inverse number of spacing of a pixel. If to be a property [ flat / to 
mus/2 ] is desired about the level spatial frequency mu as resolution of a display 
and the property is falling by or less mus/2, dotage will be produced in a display 
image. 

[0048] Next, while a view ** person runs after the display image which carries out 
a parallel displacement by the eye, since the location of the image on a retina is 
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fixed spatially in ******^^iich carries out view ** (it is c^icult for human being 
even if it says "don't let me follow".), on a retina, conversion of the space-time 
spacer label expressed with x'=x-Vx-t is produced. 

[0049] For this reason, in accordance with the path shown by the arrow head of a 
dotted line, conversion in a space property is produced from the time amount 
property of an image display in drawing 5 . That is, the fall of time amount 
frequency characteristics is shaken and replaced with the fall of spatial frequency 
characteristics. 

[0050] Therefore, when the time amount frequency characteristics of an image 
display are falling like the property of the step mold shown in drawing 4 , view ** 
of the image with which it faded to the view ** person at the fall of spatial 
frequency characteristics instead of the swing is carried out. This dotage will 
become so big that a motion rate is quick so that clearly from drawing 5 . 
[0051] Thus, when the time amount frequency characteristics of an image display 
are not flats, image quality degradation which moves in case an animation is 
displayed, and makes dotage a subject is produced. On an image display with the 
property of a characteristic mold, since the fall of time amount frequency 
characteristics becomes larger than a step mold, naturally image quality 
degradation also becomes larger. 

[0052] On the hold mold display, since the impulse response of image display light 
has time breadth, time amount frequency characteristics deteriorated and image 
quality degradation has been produced from the above explanation. Therefore, in 
order to improve this, it turns out that what is necessary is just to reduce the 
time breadth of the impulse response of image display light. 
[0053] The image display shown in drawing 1 has realized this operation, i.e., the 
contraction to the time breadth of the impulse response of image display light, 
with the shutter 3. Then, actuation of the image display of the gestalt 1 of 
operation is explained below. 

[0054] First, if the drive circuit 4 outputs a driving signal to a display device 2, the 
permeability of a display device 2 will change with driving signals according to a 
picture signal. Moreover, a pulse generating circuit 5 generates the shutter control 
pulse which synchronized with the vertical synchronization of a picture signal with 
the inputted synchronizing signal, and outputs a shutter control pulse to a shutter 
3. 

[0055] A shutter 3 makes transparency of display light turn on / turn off, and 
controls transparency of display light by the shutter control pulse from a pulse 
generating circuit 5. By using this shutter control pulse, as for the image display 
light displayed on a view ** person, each field is restricted only to 50% thru/or 25% 
of time amount of the second half within the field period T. 

[0056] That is, when the wave of a response of the shutter 3 shown in a response 
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and drawing 2 of the display device 2 of the hold mold shown in drawing 3 of 
operation is drawn on coincidence, it comes to be shown in drawing 6 . 
[0057] The synthetic response of the image display light as an image display 
serves as only a pulse-on wave of the time amount from time of day t2 to time of 
day t3, and a pulse -on wave of the time amount from time of day t4 to time of day 
t5, when a numerical aperture is 50%. For this reason, the time breadth of a display 
synthesis response decreases. 

[0058] For this reason, those time amount frequency characteristics are also 
improved by the property [ flat / property / as shown in drawing 7 , in case there 
is no shutter 3 in the case of a step mold ]. Thereby, image quality degradation at 
the time of animation display is also improved. 

[0059] When simulation was performed, in many images, in 50% of numerical 
apertures, image quality serves as acceptability-limit extent, and becomes close to 
****** at 25% of numerical apertures about a step mold. When there is no shutter 
3, image quality serves as image quality degradation which exceeded acceptability - 
limit extent or it in many cases. Consequently, the improvement effect of the 
image quality by this invention is very large. 

[0060] Moreover, the difference of a response of a step mold and a characteristic 
mold becomes small, and the image quality of a characteristic mold is improved by 
the same image quality as a step mold so that clearly [ in the comprehensive 
response of the display which shows the opening period of a shutter 3 to drawing 
6 by considering as the second half in the field ]. 

[0061] Moreover, although drawing 6 showed the ideal case where a shutter 
operated in an instant, even when requiring a certain amount of response time, if it 
is shorter than 1 field period enough (when it has a transient characteristic), the 
same improvement effect will be acquired. The good shutter component of such 
responsibility actually exists, and is available. 

[0062] Thus, the image quality improvement effect by this invention is very 
effective also to the actual display device 2. Furthermore, the technical technical 
problem on new manufacture is not directly imposed to a display device so that 
clearly from the configuration of drawing 1 . 

[0063] <Gestalt 2 of operation> drawing 8 is drawing showing the tooth -back 
projection display of the transparency mold which is the gestalt 2 of 
implementation of the image display of this invention. 

[0064] The tooth -back projection display of the transparency mold shown in 
drawing 8 is equipped with the light source lamp 11, a power source 12, the display 
device 13 of a transparency mold, a lens 14, a screen 15, the drive circuit 16, and 
a pulse generating circuit 17. 

[0065] As for the light source lamp 11, power is supplied from the power source 
12. As a light source lamp 11, the lamp in which lighting/putting out lights is 
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possible is used for the high speed of a stroboscope lamp etc. 

[0066] Said display device 13, the lens 14, and the screen 15 are arranged in order 

on the optical path which results in a view ** person from the light source lamp 

11. A lens 14 carries out image formation of the image display light from a display 
device 13 to a screen 15. 

[0067] With a picture signal and a synchronizing signal, the drive circuit 16 
generates the driving signal for driving a display device 13, outputs the driving 
signal to a display device 13, and is the same configuration as the drive circuit 4 of 
the gestalt 1 of operation. 

[0068] A pulse generating circuit 17 generates the control pulse which 
synchronized with the vertical synchronization of a picture signal with the inputted 
synchronizing signal, and outputs the control pulse to a power source 12. The 
control pulse generated in this pulse generating circuit 17 is the same as that of 
the shutter control pulse generated in said pulse generating circuit 5. 
[0069] Its ON/OFF is controlled by the control pulse whose power source 12 is 
the output of a pulse generating circuit 17. By the electric power supply of the 
shape of a pulse from a power source 12, when the rate of lighting is 50%, the light 
source lamp 11 switches off only the period from the time of day t1 within the 
field period T to time of day t2, and turns on only the period from time of day t2 to 
time of day t3 (refer to drawing 6 ). 

[0070] By the electric power supply of the shape of a pulse from a power source 

12, when the rate of lighting is 25%, the light source lamp 11 switches off only the 
period from the time of day t1 within the field period T to time of day t6, and turns 
on only the period from time of day t6 to time of day t3 (refer to drawing 6 ). 
[0071] That is, the luminescence period of the light source lamp 11 is controlled 
by the pulse generating circuit 17 and the power source 12. Control of this 
luminescence period is the same as control of the image display period by the 
shutter 3 of the gestalt 1 of operation. 

[0072] Therefore, the response of the image display light of the tooth -back 
projection display of a transparency mold is completely the same as the display 
synthesis response clearly shown in drawing 6 . For this reason, image quality as 
well as an improvement of the image quality in the gestalt 1 of said operation is 
improved. 

[0073] A different point from the image display shown in drawing 1 is that the 
luminescence period and image display period of the light source lamp 11 are equal 
instead of the class of light source lamp 11 being limited. For this reason, the light 
energy of the light source lamp 11 is effectively used for image display. 
[0074] This invention is applicable also with gestalten other than the gestalt of the 
operation explained above. For example, also in the display using the display 
device of a reflective mold or a spontaneous light type, if installation of a shutter 3 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



04/07/14 



10/10 is 



and a spontaneous light corpuscle child's control as well as the above explanation 
are performed, it is clear that the improvement effect of the same image quality is 
acquired. 
[0075] 

[Effect of the Invention] According to this invention, since a conversion means 
restricts said fixed display maintenance period about the image display light from 
which a limit means is changed by the conversion means in changing an electric 
picture signal into image display light, carrying out display maintenance period 
continuation to a fixed period within 1 field period of a picture signal for the 
conversion actuation to display light from an electrical signal synchronizing with 
the vertical synchronization of a picture signal, only the image display light about 
said fixed period is obtained. 

[0076] That is, since the time breadth of the impulse response of image display 
light decreases, image quality degradation of the motion dotage produced in case 
an animation is displayed is improvable. 

[0077] Moreover, the image quality of the hold mold display actually used by 
establishing said fixed period within the period of the second half within 1 field 
period of a picture signal is improved further. 

[0078] Furthermore, since a limit means restricts the luminescence period of the 
light source to a fixed period within 1 field period of a picture signal synchronizing 
with the vertical synchronization of a picture signal, the display maintenance 
period in a conversion means turns into said fixed period, and only the image 
display light about said fixed period is obtained. 

[0079] That is, since the time breadth of the impulse response of image display 
light decreases, image quality degradation of the motion dotage produced in case 
an animation is displayed is improvable. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2 **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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